Abstract -In this paper we present space-time block codes called 'Co-ordinate interleaved ort hogonal designs' (CIOD). These codes have low decoding complexity; same as that of the codes from complex orthogonal designs (COD). Rate 1 CIOD exist for two, three and four transmit antennas and rate 3/4 CIOD exist for five, six, seven and eight transmit antennas while COD exists only for two antennas and generalized COD (GCOD) of rate 3/4 are known to exist for three and four transmit antennas only . The maximum mutual information of these codes is also calculated.
with all strictly positive real coefficients and 0' is the complex transpose conjugate of 0. When k = p = N we obtain complex linear processing orthogonal design (CLPOD) [l] . 
V = S H + N (4)
where V E P x M is the received signal matrix, S E P X w is the transmission matrix and N E P x M is the additive noise matrix whose entries are i.i.d. complex Gaussian with zero mean and unit variance. H E CN defines the channel matrix, such that the element in the ith row and j t h column is hij , the channel response from transmitter i to receiver j and is complex Gaussian with zero mean and unit variance. The transmit power constraint is given by tr (StS) = p. Observe that CIOD consists of two CLPOD or GCLPOD. Therefore the decoder performs linear processing similar to that of CL-POD or GCLPOD (of size N / 2 ) over two block lengths of size p / 2 and then interleaves to decouple the transmitted symbols.
Observe that due to interleaving at the transmitter, there is an expansion of signal set involved and the transmitted signals from each transmit antenna are not from d. This result links the performance of CIOD to Co-ordinate Product Distance (CPD) in accordance with the results on co-ordinate interleaved schemes like bit and co-ordinate interleaved coded modulation [2] and the references therein. Though CIOD's have low decoding complexity, they do not achieve capacity even for rate 1 and M = 1. If we define C ( N , M , p), C D ( N , M , p ) and C o ( N , M , p) as the capacity, maximum mutual information of CIOD and CLPOD respectively, for N transmit and M receive antennas at SNR p then
